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TAOGLAS.

SPECIFICATION
Part No. : MA106.C.LB.001
Product Name : MA106 GPS/GLONASS/Galileo and Cellular

2in1 Combination Hercules
Screw-mount (Permanent mount)

Feature :  Low profile - Height 29 mm and Diameter 49mm

Heavy duty screw mount

UV and vandal resistant PC housing

IP65 Rated Enclosure

Cellular -Penta Band Antenna
850/900/1800/1900/2100
GSM/GPRS/CDMA/EVDO/UMTS/HSPA/WCDMA

Cellular - 3 Meters Low Loss CFD200 SMA(M)

GPS/Galileo -1575.42MHz - Two Stage 27dB+ LNA

GLONASS - 1602MHz - Two Stage 27dB+ LNA

GPS/GLONASS/Galileo - 3 Meters RG174 SMA(M)

Cables and connectors are fully customizable

RoHS & REACH Compliant
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1. Introduction

The MA106.C GPS/GLONASS/Galileo and Cellular Combination Hercules Antenna is
the newest upgraded model of Taoglas' popular Hercules series. It is a combination
2inl high performance GPS/GLONASS/Galileo and penta-band cellular antenna
solution for the most reliable asset tracking and remote monitoring. The
GPS/GLONASS/Galileo antenna and LNA have been optimized to provide excellent
performance.

The penta-band cellular antenna delivers high efficiency at all common 3G/2G bands
worldwide, making it ideal for use on GSM, GPRS, and CDMA systems.

Durable UV and robust PC housing is IP65 rated, resistant to vandalism and direct
attack. At only 29 mm in height, it complies with the latest EU height restriction
directives for roof-mounted objects, with a diameter of 49 mm. It is designed to be
covert and not catch on tree branches.

The Hercules can be mounted on metal or non-metal structures as it has a metal
ground-plane base integrated inside. A waterproof closed cell foam seal under the
base adheres to the surface it is mounted on and can stretch to fit curved surfaces
typical on vehicles, preventing water from penetrating any mounting hole.
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2. Specification
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ELECTRICAL CELLULAR
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ELECTRICAL GPS/GALILEO & GLONASS

Frequency 1574~1610MHz
Impedance 50 ohm
VSWR 2.0 Max

GPS/GALILEO Patch Gain@ 1575.42MHz:2.5dBi Typ. @zenith

Zenith
GLONAS;;?:E“ Gain@ 1602MHz:2.0dBi Typ. @zenith
Input Voltage Min:1.8V Typ. 3.0V Max:5.5V
Total Gain @ Zenith 22dB 28dB 31dB
Current Consumption 5mA 10mA 23mA
Noise Figure 2.6dB 2.6dB 2.9dB
Dimensions Height 28.5mm x Diameter 49.2mm
Casing UV resistant PC
Base and thread Nickel plated steel
Thread diameter 18mm
Weather proof gasket CR4305 foam with 3M 9448WC double-side adhesive
Cable pull 8 Kgf
Corrosion 5% NaCl for 48hrs - Nickel plated steel base and thread
Temperature Range -40°C to +85°C
Thermal Shock 100 cycles -40°C to +80°C
Humidity Non-condensing 65°C 95% RH
Shock (drop test) 1m drop on concrete 6 axes
Ingress Protection IP65

*Note: The return loss, efficiency, and gain measurements in the above table were taken with the
antenna mounted on a 30x30 cm metal plate. For specific case performance, refer to the plots below.
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3. Test Setup

Figure 1. MA106 Antenna test setup in free space, 30x30 cm metal plate and 60x60
cm metal plate, R&S ZVL6 VNA (left) and R&S 4100 CTIA 3D Chamber (Right).
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4. Cellular Antenna Parameters

4.1 Return Loss
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Figure 2. Return Loss of the MA106 antenna in free space.
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Figure 3. Return Loss of the MA106 antenna on 30*30cm metal plate.
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Figure 4. Return Loss of the MA106 antenna on 60*60cm metal plate.
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iciency

4.2 Eff
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Figure 5. Efficiency of the MA106 antenna in free space.
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Figure 6. Efficiency of the MA106 antenna on 30*30cm metal plate.
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Figure 7. Efficiency of the MA106 antenna on 60*60cm metal plate.
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Figure 8. Gain of the MA106 antenna in free space.
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4.4 Radiation pattern

Power: -13.128 dB Current Yiew: Theta: 60.00deg  Phi: 45.00 deq

-5.00
Theta: 90 deg 2 [ |
Phi: 90 deg —--5.00
Data: Raw Data
Mode No: 84 —--15.00
Hor T .- -25.00

—-35.00

Ver +

Figure 11. Radiation pattern at 849 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and free space.

Power: -7.017 dB Current Yiew: Theta: 60.00deg  Phi: 45.00 deg

Theta: 90 deg z et
Eglt:a?URiingata =00
Node No: 84 —-15.00
Hor - ~-25.00
. —-35.00

Figure 12. Radiation pattern at 915 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and free space.

SPE-15-8-003-D  Page 11 of 30



»

TAOGLAS.

Pawer: -9,324 dB Current View: Theta: 60.00deg  Phi: 45.00 deg

Theta: 90 deg 2 -— =00
Phi: 90 deq - 5.00
Data: Raw Data '
Node MNo: 84 I —--15.00
Hor $
-- -25.00
- -35.00

Figure 13. Radiation pattern at 1805 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and free space.
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Figure 14. Radiation pattern at 1910 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and free space.

SPE-15-8-003-D  Page 12 of 30



P\
TAOGLAS.

Power: -10,453 dB Current View: Theta: 60.00deg  Phi: 45.00 deg —5.00

Theta: 90 deg , I

Phi: 105 deg - 5.00
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Figure 15. Radiation pattern at 2110 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and free space.
Power: -13.748 dB Current View: Theta: 60.00deg  Phi: 45.00 deg
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Figure 16. Radiation pattern at 849 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and 30x30 cm metal plate.
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Power: -11,392 dB Current Yiew: Theta: 60.00deg  Phi: 45.00 deg —3.00
Theta: 90 deqg I
Phi: 90 deg 2z — -6.50
Data: Raw Data '
Node MNo: 84 L - _16.00
Hor 1
- -25.50
= -35.00

Figure 17. Radiation pattern at 915 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and 30x30 cm metal plate.

Power: -6,350 dB Current Yiew: Theta: 60.00deg  Phi: 45.00 deg

Theta: 90 deg ) | B 200
Phi: 90 deq —-6.50
Data: Raw Data
Mode No: 84 L - .16.00
Hor A

—-25.50

—-35.00

5

Figure 18. Radiation pattern at 1805 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and 30x30 cm metal plate.
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Figure 19. Radiation pattern at 1910 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and 30x30 cm metal plate.
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Figure 20. Radiation pattern at 2110 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and 30x30 cm metal plate.

SPE-15-8-003-D  Page 15 of 30



P\
TAOGLAS.

Power: -5.291 dB Current View: Theta: 60.00deg  Phi: 45.00 deg _
Theta: 90 deg - 5.00
Phi: 90 deg > - 5.00
Data: Raw Data '
Mode Mo: 84

.— -15.00
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Wer { ‘
v " _ y
Figure 21. Radiation pattern at 849 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and 60x60 cm metal plate.
Power: -12.814 dB Current View: Theta: 60.00deg  Phi: 45.00 deg —5.00
Theta: 90 deg -
Phi: 90 deq z — .00
Data: Raw Data '
Node Mo: 84
—-15.00
Hor N .
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—-35.00

Ver 1

Figure 22. Radiation pattern at 915 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and 60x60 cm metal plate.
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Power: -4.878 dB Current View: Theta: 60.00deg  Phi: 45.00 deg —5.00

Theta: 90 deg -

Phi: 90 deq z —-5.00

Data: Raw Data

MNode No: 84 .__15'00
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Figure 23. Radiation pattern at 1805 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and 60x60 cm metal plate.

Power: -5.695 dB Current View: Theta: 60.00 deg  Phi: 45.00 deg —5.00
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Figure 24. Radiation pattern at 1910 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and 60x60 cm metal plate.
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Power: -12,111 dB Current View: Theta: 60.00deg  Phi: 45.00 deg

Theta: 90 deg - 5.00
Phi: 90 deq 2
Data: Raw Data = -5.00
Mode No: 78
- -15.00
Hor 1
- -25.00
- -35.00

Figure 25. Radiation pattern at 2110 MHz, Figure 1 as reference (dB),
with 2 m RG174 cable and 60x60 cm metal plate.

5. System Block Diagram

ANTENNA

SAW Filter LNA LNA
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6. GPS-GLONASS-GALILEO

Results

6.1 Return Loss
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6.2 VSWR
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6.3 Smith Chart
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6.4 Radiation Patterns
6.4.1 1575.42 MHz XZ-Plane

Pattern|  MadelNo. | Test Made| Freq(MHz)| Max Gain(dBi) | Min Gain(dBi) | Avg. Gain(dBi) | Source Polar.
1|l 25:25x40 Xz 157542 ]250/359.00 |-1909/21400 | -281 V+H 2014471

Date
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6.4.2 1575.42 MHz YZ-Plane

Patteyn- Mo}el No. HT;srt Motr‘leA Al-:vreq‘(MHrz) Max éair;idéi)' dl\;ﬁ;\ >G$in(d‘Bi)A 5 Ava. G;!In((iBl) éourceAPbolar.w ba!;e
1 25x25%4.0 YZ 157542 [3.587/4.00 -17.76/161.00 |-247 V4H 20147441
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6.4.3 1602 MHz XZ-Plane

Pattern Model No. Test Mode| Freq(MHz) | Max Gain(dBi) Min Gain(dBi) | Avg. Gain(dBi) | Source Polar| Date
25)(25x47.0 Xz 1602.00 ?_58/355.00 -!!95 [ 2D&UU -2.56 V+H 201441
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6.4.4 1602 MHz YZ-Plane

Pattern Model No, Test Mode| Freq(MHz)| Max Gain(dBi) | Min Gain(dBi) | Avg. Gain(dBi) | Source Polar,| Date
E 25:25%4 0 YZ 160200 |303/18.00 -10.22/213.00 |-1.11 V+H 2014/411
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7. GPS/Galileo - Low Noise Amplifier

7.1 Gain and Out Band Rejection@3.0V
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chl Tr2z s22 1 1.5740000 GHz 1.0816
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chl Trz s22 3 1.5920000 GHz 1.2488 -
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7.2 Noise Figure@3.0V
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8. Drawing (Unit mm)
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YY) Name PN SPEC Firish ary
UU | Cable Type 3D1315C000000A | RG174 Black 1
Note: wi | Cable Type 301415C010000A | CFD200 Black 1
— 1. Part No.: MA.106.C.L301111.B305111 XX | Connector Type 2002126000007C | SMA(N)ST As Plated 1
Y | Connector Type 2002116010013 | sMaguysT Au Pated 1
Shecnen. TERMISE | DATE: 2014/06/13| MAT'L: taoglas REV
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9.Packaging
SHRINK LINE
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PACKING:1PCS/BAG
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10. Installation

b = |

Taoglas makes no warranties based on the accuracy or completeness of the contents of this document
and reserves the right to make changes to specifications and product descriptions at any time without
notice. Taoglas reserves all rights to this document and the information contained herein.

Reproduction, use or disclosure to third parties without express permission is strictly prohibited.

© Taoglas
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